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ABSTRACT 

Based on the patterns of present-day landscape-zonal distribution, the lithobiomorph Fauna of the Russian Plain (25 
species or subspecies) appears to be ecologically and historically very strongly associated with a nemoral {= 
broadleaved forest) type of vegetation. This allows the reconstruction of the group's regional taunogenesis, with the 
fauna shown lo be eventually fully migratory, derivative of the adjacent major (Carpathians/Moldova, Caucasus and/or 
Crimea) and minor (Urals) nemoral refuges. This corresponds closely to the patterns reported for numerous other animal 
groups. 


RESUME 

Repartition et origin** de la faune de ehilopodes lithobiomorphes de la plaine russe {Chilopoda : 
Lithobiomor pha h 

D'apres les moduli tes acute) les de la repartition zonale des pay sages, la faune de lithobiomorphes de la plaine russe, 
composes de 25 especes ou sous-especes, apparait fortement assoeiec, hisloriquement el ecologiquemem, a une 
formation vegetalc de type Foret de fcuHlus. Ceci permet de reconstruire la genese regionale des groupes faunistiques, 
lesquels peuvent avoir enh&remeni migr6, derivant de refuges forestiers adjacent* imponants (Carpates/MoIdavie T 
Caucase ct/ou Crim^e) ou rnineurs (Dural). Ces modal! tes se rapprochenl beau coup de celles decrites pour dc nomhreux 
autres groupes d’animaux. 


INTRODUCTION 

The Russian Plain, a vast area covering most of ihe European part of the former Soviet 
Union, has long been known as displaying a classical latitudinal nature zonation combined with 
an increasing longitudinal continentality, presenting thereby a highly interesting and important 
arena for biogeographica! studies. The belts/zones of tundra, taiga, mixed coniferous-deciduous 
forests, broadleaved forests, steppe, semidesert, and desert form a full and practically ideal 
succession from north to south (e.g. MlLKOV, 1977). The problem of natural distributions in 
Lithobiomorpha is still open to discussion (e.g. EASON, 1974,1992), primarily due to the 
order’s confused taxonomy (especially at the generic level) and our insufficient 


ZALESSKAJA, N T. & Golov ATCH. S. I., 1996. — Some patterns in the distribution and origin of the 
lithobiomorph centipede fauna of the Russian Plain (Chilopoda. Lithobiomorpha). In GF-OFFROY. J.-J.. Macries, J.-P 
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collectin^/identification efforts. Although the Russian Plain can boast to be peihaps the best 
explored'region of the former USSR as regards the iithobiomorph fauna (ZALESSKAJA, 1978), 
it still remains an area where lots of centipede records are dubious, and some are even new to the 
regional list. Furthermore, general patterns of Iithobiomorph chorology, let alone faunogenesis, 
oiuhe Russian Plain have never been adequately discussed. This paper aims at filling in this gap 
at least partially, with consideration of all 25 Iithobiomorph species or subspecies currently 
known to populate the region concerned. Much of new faunistic evidence derives from 
numerous localities covering the entire nemoral (= broadleaved forest) biome as pait of a broader 
project on soil macrofauna communities of the Russian Plain (e.g. PENEV, 1992: ESJUNIN era! 
1993). It appears as Contribution Nr. 8 to the project entitled "Spatial variation in soil 
macrofauna communities of East European oak forests in relation to environmental factois 
conducted by L. D. PENEV and S. I. GOLOVATCH, sponsored by the USSR Academy of 
Sciences, Moscow. This project has enabled us to be considerably more precise in the 
distribution patterns and even enrich the list of Russian Plain lilhobiomorphs, especially as 
regards the fauna of oak, mainly Quercus robur L„ forests. 

TABLE 1 — Distribution of Iithobiomorph species on the Russian Plain. Symbols: DP - general distribution pattern. C 
zonal-landscape distribution. H - Holarclic; P - Palearctic; E ■ tpam-European; CE - central European; SE - 
South:east) European; EM - East Mediterranean; Ca - Caucasian; Si - Siberian: End - endemic; Z - natural 
vegetation zones; Tu - tundra; T - taiga; F - mixed broadleaved-coniferous forests: FS - forest-steppe; S - steppe; 
Ml - mountainous lands south ot the Russian Plain (Carpathians* Crimea, and/or Caucasus ). 


LLhobiomorph species _ 

Nr Tax a _________ 

1 Lamyctes fuhicomis MeinerL 1868 

2 Lithohhts forficalus Litinaem. 1758 

3 Monotarsobhts curiipes {C. Koch. 1847> 

4 M. crass ipes { L. Koch. 1862) 

5 Lilhobius erythrocephalus C. Koch. 1847 

6 L. melanops Newport, 1845 

7 L tenebrosus Meinert, 1872 [— L „ nigrifrons Latzel & Haase t 18801 

8 L. htcifugus L. Koch. 1862 

9 L. pice its L, Koch, 3.862 

10 Monoiarsohias aeruginosus (L. Koch, 1862) 

11 L. microps Meineri, 1868 [= Af. duboscqui cRrolemann. 1896)] 

1 2 Lilhobius cyrtopus Laizel, 3 880 

13 L, borealis Memert, 1868 [= L tapidicola A. A, (non Meinert)] 

14 L. pehdnus Haase, 1880 

15 L. validus MeinerL 1872 

[ 6 Motwfarsabius microps ( A A. non Memert) 

17 M, sseliwanoffi (Garbowski. 3 897) 

3 8 Lithohius muiahilis L Koch, 1862 

19 L parietum Verhoeff, 1899 

20 L viriatus Sseliwanoff, 1880 

21 L cronebergii Sseliwanoff, 1880 

22 L proximus S sell wan off, 1878 

23 L lusitanus tataricus Folkmanova & Dobroruka, 1960 

24 Eupoiybothrus verrucosus {Sseliwanoft, 1876) 

25 Hessebius mid neat carat us Dobromka. 1958_ 
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DISTRIBUTION OF L1THOBIOMORPHA ON THE RUSSIAN PLAIN 
Table 1 shows the patterns of distribution of the Russian Plain Iithobiomorph species, 
some examples are also presented in maps (Figs 1-2). As one can see, the bulk of the fauna is 
restricted to the zones of mixed broadleaved-coniferous lorests and forest-steppe, while both to 
the north (taiga and tundra) and south (steppe) the distribution becomes increasingly sporadic 


Source. MNHN, Paris 
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and more closely associated with intrazonal, often anthropogenic, habitats. A similar pattern is 
observed from west to east, with gradual impoverishment of the fauna from both Moldova and 
the Carpathians toward the Urals. Thus, the Dniester seems to serve as the easternmost limit in 
the distributions of Eupolybothrus verrucosus, Lithobius microps, Lithobius cyrtopus. 
L. viriatus, L. pice us, the Bug River “stops” also L. parietum . the Seversky Doniets also 
Monotarsohius aeruginosus and L. microps as well as most of M. crassipes, the Don both 
Lithobius erythrocepftalus and perhaps also L. pelidnus (Figs 1-2). The Volga flow seems to 
delimit the distributions of L. lucifugus, L. melattops, and L. forficatus from the west, and 
L. proximus from the east (Figs 1-2). The Urals appear to support the poorest fauna, he. the 
extremely widespread, Holarctic Monotarsohius curtipes as well as the Siberian Lithobius 
proximus. 



Fig, 1. — Distribution of some Lithobius species on (.he Russian Plain and in adjacent mountainous lands; tilted 
diamond; L cronehergii - filled square: L melanops - open circle: L parietum - open quadrangle; L. pelidnus - 
filled triangle: L piceus - filled circle: L proximus. T; southern border of the taiga belt: F: southern border of the 
nemoral forest bell; FS: southern border of the forest-steppe belt. 

FlG, 2. — Distribution of some Lithobiomorpha on the Russian Plain and in adjacent mountainous lands: filled square 
Eupolybothrus verrucosus ■ open triangle: Hesse hi us wulticalcaratus - open quadrangle: Lithobius cyrtopus - open 
circle: L, lucifugus - open square: L , lust tonus taioricus - filled circle: L f tench ros us - Filled quadrangle: L. viriatus 
- Filled triangle; Monotarsohius sseliwanofft 
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FAUNOGENESIS 

The above trends both in the preponderance of Russian Plain Lithobiomorpha to the 
nemoral biome and in a west-east faunal impoverishment can be accounted tor in terms ot both 
present-day ecological preferences of the group concerned and historical reasons. 

As in the case of millipedes, the lithobiornorph fauna of the Russian Plain appears to be 
eventually fully migratory in origin. The role of the adjacent major nemoral refuges is ceitainly a 
leading one in the^ fauna's conservation and restoration during Pleistocene glaciations and 
interglacials (including the Holocene), respectively. It is not by chance that nearly all 
Lithobiomorpha populating the Russian Plain occur also in the Caucasus, Crimea and or 
Carpathians with the adjacent Moldova (see Table 1). This is particularly evident when both 
Lithobius crone be rgii and Monotarsobius sseliwanoffi are taken as examples (Figs 1-^). The 
former species had been believed to be conlined to the Caucasus Major (ZALESSKAJA, 1978) 
until it was discovered in the southern pari of the Kaluga Area in 1991. Similarly, 
M. sseliwanoffi occurs throughout the Caucasus and Crimea, with only a few records in the 
lower Don and middle Volga flows involved. The role of a southern Ural refuge is dearly 
subordinate, being probably best expressed only as regards Lithobius proxinuis. The present 
day distributions, but not necessarily origins, of Russian Plain endemic lithobiomorphs seem to 
have been associated with spreading from the Carpathians/Moldova ( Eupolybothrus 
verrucosus ), ?Urals ( Lithobius lusitanus tataricus. a dubious form whose status requires a 
revision), and Caucasus/Crimea (Hessebius multicalcaratus), Anthropochores must have attained 
their vast distributions very recently, during the last few decades/centuries. This can be 
suggested at least for Lithobius forficatus and Monotarsobius curtipes known to very often occur 
in purely synanthropic habitats. The above patterns correspond very closely to the faunogenetic 
reconstructions recently conducted for Russian Plain soil/1 itter-dweiling spiders (Araneae) 
(ESJUNIN et ai, 1993), millipedes (Diplopoda) {GOLOV ATCH, 1992), and earthworms 
(Lumbricidae) (VASILEV, 1993). In other words, lithobiornorph centipedes join the numerous 
other soil/litter macrofauna (and also some mammal, bird, insect, etc.) groups on the Russian 
Plain proved to be both ecologically and historically very strongly associated with a nemoral type 
of vegetation. 
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ABSTRACT 

During recent years, field investigations have been earned out in the edaphic compartments of various ecosystem 
types (forests* meadows* deep cave and high mountain bimopes, anthropogenic and suburban sites) providing new 
zoogeographical data that have to be added to recent overviews dealing with the millipede check-list and distribution in 
France. IK millipede species have been newly recorded from France during the period 1980-1995, This brings the total 
number of species to 282 for all millipede taxa (most subspecies are not taken in account). Recent trends in 
zoogeographical studies in Europe show that millipede biodiversity studies, monitoring, mapping, and the preservation 
of special sites will be of interest for the future. Among the 8 millipede orders present in France, Ckordeumatida / 
Craspedosomatida is the dominant one, representing >40% of the specific and generic richness. This seem to be a result 
of a wide range of origins related to Atlantic, north continental, alpine, Mediterranean and Pyrenean components, some 
of them characterized by a high degree of endemism. The first cartographic exercise that has been initiated is a 
provisional Atlas based on the administrative boundaries of the 95 French "Departemenuf This atlas is up to date lor 
the orders Poiyxenida. Glomerida, Polyzoniida, Platydesmida and Callipodida. work is continuing on the orders 
Chordeumattda. Polydesmida and Julida, Based on research carried out by E1S. maps of millipede distribution are being 
drawn up, follow ing the 10 km x 10 km UTM grid formal. This step of the work is still in its early stages, because of the 
need to verify much of the previous data. Future initiatives will be developed towards four main aims: ti) Permanent 
updating of the check-list of species according to recent knowledge in millipede systematics and nomenclature, hi) 
Permanent updating of the "Provisional Departmental Atlas' 1 of species, <iii) Progressive updating ot the UTM 
distribution maps, (iv} Proposals for precise recording of the zoogeographical distribution ot species according to 
cartographic methods developed by the Sen tee du Patrimoine Nature! (1EGB, MNHN, Parish A Fauna Galuca Diplopoda 
file is proposed, 


RESUME 

La Faune des diplopodes die France : etapes vers un inventaire com pie t et un alias de repartition 
geographique des especes, 

Le~s r&entcs recherches menccs dans les com parti merits edapbiques de divers ecosystemes portent a 282 le nombre 
total d'especes dc diplopodes rSpertoriees en France Elks se repartissem au sein dc 98 genres, 19 d'entre dies ont ele 
deerites ou inventoriees entre 1980 et 1995, ce qui iraduit une augmentation de 6,7% de la richesse specifique connue au 
cours de celle periode. Les especes de France appaniennenl aux hud ordres europeens tsur les 16 ordres et sous-ordres qui 
component la elasse Diplgpoda) : Polyxemda. Glomerida, Polyzoniida* Platydesmida, Callipodida, Craspedosomatida. 


GeOFFRQY, J. J., 1996. — The french millipede survey: towards a comprehensive inventory and cartography of 
the Diplopoda in France. ln T GEOFFROY, MAUliltS* I.-P. & Nguyen Dliy - JaCQUEMIN, M., teds), Acta 
Mynapodologica, Mem. Mus. natn . Hist, nat.. 169 : 269-280. Pans ISBN : 2-85653-502-X. 
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Polvdcsmida & Julida La mise en forme des donnees les plus recentes confirms la large dominance de 1 ordre 
ChOTdeumalida qui represente 40% de la richesse tani speeifique que gdnertque. Cela sexphque pur I ongme ties cspti.es 
representees oar des eomposames biogtographiques varies el taracterisces pariois par un ires fort enddmisme. Base sur 
Ic eriterc de presence-absence a I'intdrieur des limiies administrative* ddpartemenlales. la realisation d un alias est 
destince & produire un document a partir duqucl une cartographic en rapport avec les hmiles hiogeographtqucs naturelles 
sera facility I! est a jour pour les ordrcs Polyxenida, Glomerida, Polyzoimda, Platydcsmtda, & Calhpodida el cn coins 
d'amenagement pour les ordrcs Chordeumaiida. Polydesmida & Julida. Une cartographic basec sur la grille des canes UTM 
10 km x 10 km. faite en coordination avec les travaux europeens de I'EIS parail. a lerme, comme une contribution h 
I'eitrichissemeni de Fauna Europaea Evertlbrata (banque de donnecs faunistique europeenne). La precision apporttc 
par les carres de 10 km x 10 km parail Largemcnt sufftsanle pour une dtude a lechclle nationals. Les bases de donnecs 
mises en oeuvre doiveni ctre precises mais demeurcr claires ct pratiques. II convieni done de ne eonsiderer quun r.onitore 
restraint de types d'espSces ou d'ecosysiemcs de reference On considers d'une part les espeees & large repartition, d autre 
nan les espeees I ices soil aux influences medilerraneennes. atlantiqucs ou septenlrionaies, sou a des milieux particulars 
cavemi coles, mvicoles ou halaphiles. Conformdment a une proposition du Conseil de I'Europe, la France est decoupce 
en 5 regions biogeographiques allantique, comtnentalc, mediterraneenne. alpine & pyreneenne, En depti de son 
caraetere arhurairc. ce decoupage pent contnbuer a I ctude de la biodivemie de famtes naiurelles. De plus, notnbre 
d'espcccs chevaucham deux ou plusieurs zones, celles-ci pourroM etre compares a I aide d indices de similitude. Dans un 
souci de simplification. 1'apparienance des espeees a divers cnvjronnernents est Iimitee a 5 types d ecosyslemes . 
ecosyslemes de plaines, cotiers, d'altitude fhauts-plateaux & montagnesj. msulatres. sou terrains. FAUNA GaluCA 
Diplopoda est une base de donnees destinfe a gdrer la repartition cl la biodiversite des diplopodes dc France. Bile est 
elaboree dans 4e Dimension sur systems Macintosh el met en relation 14 r'tchiers dc Jennies consumes auiour du 
catalogue des espeees. Les fichiers principaux eoncernem les localites el les collectes, Le code-localitc dcsigne la 
commune ct un ensemble de parametres precisam sa situation et les caracteristiques dc fenvironnement Les coordonnees 
eeoeraphiques autorisent un transfer! des donnees vers des systftmes de cartographie autamatiquc trades par divers 
organisines. Un outil de cette nature facilite, a terme. la mise k jour de I’invcmaire des espeees cn lonction de lavancee 
des reciierches en systematique et en nomenclature, de meme que la mise en forme de 1 atlas departmental Lesscnliel des 
informations provient a ce jour de donnees issues dc collections tie reference (MNHN, Pans! ou de bases biblidjgraphiques 
(Centre Internalional de Myriapodologie, BiblioMae-Milpat). tl convieni alors de meitre ces informations en relation 
avec les eapacii.es de iraitement d'organismes Lets que le Secretarial Faunc-Flore du MNHN et de facditer la constitution 
d un reseau d'observateurs-collectcurs capable*, en liaison permancme avec des cherchcurs specialistes, dc multiplier les 
points d'observation sur le territoire considers 


INTRODUCTION 

The growing interest in biodiversity has prompted many authors to consider the question 
of the number of species there are likely to be on Earth (see LEVEQUE, 1994; SOLBR1G, van 
EM DEN & van OORDT, 1992; Wilson. 1993). Some papers describe steps towards an estimate 
of the number of species either from a global assumption (MAY. 1992) or in connection with 
particular taxa. area, environment or even locality (JUBERTHIE & DECU, 1994; SERRA-COBO et 

al, 1993). ... f . , ... 

Dealing with lerrestrial invertebrates, there is obviously no group ol organisms lor which 
the total number of species is known directly and certainly no group ol arthropods tor which 
even a majority of species are known or described. The inventory ot living forms is still very lar 
from complete, even in taxa usually considered as well-known. To this reality of which we are 
reminded by BARBAULT (1994) has to be added the fact that such an inventory is still not 
uchieved in regions or countries usually considered as well-worked. Most arguments about 
olobal biodiversity depend on a series of assumptions about the connection between local species 
diversity and regional (or “national”} diversity (see Culver & HQLS1NGER, 1992; ERWIN, 

1988). . . . „ 

Looking at this situation face to face, and so far as the specific richness and scarcity ot 
species are good criteria for evaluating ecological systems (BLANDIN, 1989), we must 
emphasize the importance of precise and comprehensive species inventories and taxonomic al 
diversity studies, wherever it is possible -notably in West-European areas- as preliminary 
geographical tools for further analysis of biodiversity (MAURER, 1994). We describe below the 
evolution of a French Millipede SURVEY, from the initial check-list of species to a computer 
data-base to serve as a tool for future biodiversity studies on Diplopoda in France. 


Source MNHN. Pans 
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RESULTS 

Check-list of the millipede species 

During last few years, field investigations have been carried out in the edaphic 
compartments of various ecosystem types (forests, meadows, deep cave and high mountain 
biotopes, anthropogenic and suburban sites, etc.), providing new zoogeographical data (see 
GEOFFROY, 1981) to be added to recent reviews dealing with millipede check-lists and 
distribution in France. Thus, 20 millipede species have been newly recorded on French territory 
during the 1980-1995 period (Table 1). This allow' us to conclude that the total number of 
species is at present 282 for all millipede taxa (most of subspecies are not taken in account). 
Some of these taxa have to be added to the previous check-list proposed by GEOFFROY (1990a), 

Table 1. — Millepede species discovered or described in France during the 1980-1995 period. Data from Geoffroy, 
1990b and Geoffroy & MauriEs, 1992, Original data from Geoffroy, MauriFs, Kjme.& Pedroli-Christen 


Species 


Distribution (“departemeiH" 


Environment 


Trachysphaera drescai (Co tide- & Demange, 1961} 

Brachychaeieuma hagnalli Verhceff, 1911 
C rosso soma mauriesi Strasser, 1970 
Crosso soma cavernicola {Manfredi, 1951) 

Hispaniosoma racovilzai Ribaut, 1913 
Opisthocheiron canayerensis Maunes & Geoffroy, 1 982 
Origmuiogona kimeomm Mauries, 1990 
Rhymogona cervina (Verhceff, 1910) 

Rhymogona moniivaga (Verhceff, 1894) 

Vascosoma coiffaiti Mauries. 1966 
Vasco soma coiffaiti jahaforma Mauriks, 1990 
Vascosoma duprei Maudes, 1990 
QrthochordewneUa lecterci Mauries, 1986 
GaUiocooUa leclerct Mamies, 1983 
GalUocookia balazuci Maudes, 1983 
Mastigonodesmus iopezi Maurifcs* 1980 
Mastigonodesmus fagniezi Mauri fes, 1982 
Occiianocookia hirsute Maunes, 1980 
Archiboreoiulus pallidus ( Brade-Birks, 1920) 
Dotichoiulus tongiorgit Strasser, 1973 _ 


Pyrenees-Ariamiques 

Caves 

Rhone 

Caves 

Alpes-Mad times 

Soil & high mountain 

Alpes-Maritimes 

Caves 

Ariege 

Soil & high mountain 

Card 

Caves 

Dordogne 

Soil 

Doubs (new for France!) 

Soil 

Explanation in the text 

Soil & Caves 

Py rentes-Atlanhques 

Caves 

Pyrenees-Atlantiques 

Caves 

Pyrenees- AtlanLiques 

Caves 

Ardcche 

Caves 

Card 

Caves 

Card 

Caves 

Herauli 

Caves 

Card 

Caves 

Hcrault 

Caves 

Cher, Meurthe-et-Moselle, Ain 

Caves 

A Ipes-Mari times, Card 

Halophilous 


Rhymogona cervina (Verhceff. 1910). after revision of the collection in MNHN. Paris, is 
new for France (unpublished data. MAURIES & PedrOU-CHRISTEN, pers. comm.). It is known 
from Les Gras (Doubs), a locality closely related to the contact zone with Rhymogona moniivaga 
and the Swiss Jura. 

Rhymogona moniivaga (Verhceff, 1894) is new for the check-list of French millipedes, 
because of its synonymy with Rhymogona silvatica (Rothenbiihler, 1899) and R. s. hessei 
(Ravoux, 1935). It is distributed in Cbte d'Or, Isere, Haute-Mame, Rhone, Haute-Saone, 
Haute-Savoie. 

A third nominal species. Rhymogona alemannica (Verhceff, 1910) is known from 
Meurthe-et-Moselle and Haut-Rhin. 

Richness and biodiversity of millipede taxa 

Recent zoogeographical trends in Europe show that invertebrate biodiversity studies, 
monitoring and mapping, and preservation of special sites are more and more of great interest for 
the future (Gonseth, 1993; Maurin & GuiLBOT, 1993; Rasmont, 1993). In connection with 
the European Millipede Survey (E.I.S.), Kime (1990) published a first provisional atlas of 
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European myriapods, closely linked to the work done by the BRITISH MYRIAPOD GROUP 
(1988: see BARBER & JONES* this volume). 

Among the 8 millipede orders present in France (GEOFFROY, 1992, 1993a), 
Chordeumatida / Craspedosomatida is the most dominant one. It represents >40% of the specific 
and generic richness (113 species). This appears to be a result of the wide range of origins 
related to Atlantic, north continental, alpine, Mediterranean and Pyrenean components, some of 
them characterised by a very high degree of endemism (Table 2). This result is quite different in 
the British fauna, in which Chordeumatida (9 species) represent only 15.5% of the whole 
Diplopoda (after BLOWER, 1985), On the contrary, in Switzerland, the importance of the order 
Chordeumatida is relatively high, 33.9% for 43 species (after Pedroli-Christen, 1993). In 
Italy, where we can see a high specific richness of millipedes, it represents 31.5% (148 species) 
of the Diplopoda (after Strasser & MINELLI, 1984). 


Table 2. — Taxonomic diversity or the Diplopoda in France. See for comparison GEOFFROY. 1989. 1990a, 1990b, 

1993b; GEOFFROY & MAURlfeS, 1992. 


Taxa (Orders & Sub-orders) 

Species Richness 

% 

Polyxenida 

5 

1.8 

Glomenda 

30 

10.6 

Polyzoniida 

3 

LI 

Platydesmida 

1 

0.4 

Caihpodida 

3 

1.1 

Chordeumatida/CraspedGsomaiida 

113 

40.1 

Craspedosomaridea 

93 

33.0 

Chordeumatidea 

20 

7.1 

Polydcsmida 

36 

12.7 

iulida 

91 

32.2 

Blaniulidea 

30 

10,6 

JuHdea 

61 

21.6 

Class Diplopoda 

282 

100.0 


The comparison of the species richness of the Diplopoda in France with other European 
countries shows the possible mediterranean influence on these results related to some unnatural 
administrative limits (Table 3). It would be of great interest to complete this comparative review 
with more precise data from Scandinavia, Germany, Austria, Central Europe and Spain. 

Table 3, — Compared specific richness of millipede fauna m different Western European countries. 


Country 

N species 

Reference 

Luxemburg {Gd Duchy) 

36 

Remy & Hoffmann, 1959; Kiml this volume 

Denmark 

39 

Enghoff, 1974 

Netherlands 

46 

JEEKEU 1978 

u.tc 

52 

blower, 1985 

Switzerland 

127 

Pedroli-Christen. 1993 

Germany 

160 

SCHUBART, 1934 

France 

282 

This work 

Italy 

470 

Strasser & Menelli. 1984 


Source MNHN : Paris 
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Provisional departmental atlas 

The first cartographic project that has started is a provisional Atlas using the administrative 
limits of the 95 French “departements”, as initially used for the counties and vice-counties of the 
United Kingdom, (Blower, 1985). Based on a “presence-absence’' criterion, this atlas will 
provide a basic document on biogeographic distribution. It is up to date for the orders 
Polyxenida, Glomerida, Polyzoniida, Platydesniida and Callipodida (unpublished data); work on 
the orders Chordeumatida/Craspedosomatida. Polydesmida and Julida is in progress 
(GEOFFROY, 1989, 1993b). 

UTM grids maps of French millipedes 

In accordance with research by HIS members {KIME. 1990), distribution maps of 
millipede species are in preparation, using the 10 km x 10 km UTM grid square. This step of the 
work is still at an early stage, because of the necessity to examine old records from the literature 
and museum collections and to correct their identification and bring nomenclature and 
classification up-to-date. This will be a contribution to the EIS FAUNA EUROPAEA 
EvertebRATA data base (GEOFFROY. 1994a, 1994b). 

Fauna Gallica Diplopoda: a data base 

FAUNA Gallica Diplopoda is a data base whose aim is the management and monitoring 
of the distribution and biodiversity of millipedes in France. It is developped on “4th dimension” 
data base for Macintosh computers which allows 14 data files to be organized around the 
checklist of species. The main data files deal with localities and samples (Fig. 1). The main 
structure of the data-base is adapted from a previous one used by the Gil IF Group for 
Lepidoptera (MOTHiRON, 1993). 

The locality file points oui the commune, city-code, co-ordinates and several parameters 
dealing with precise situation and environment. The geographic co-ordinates (grades and UTM 
grid) allow data-transfer to automatic cartographic systems used in centralized institutes. It is the 
first file to be completed. Then, linked 10 the previous one, the collect-file gives information 
related on dates, collectors and lists of sampled species. 

Such a data-base must be as precise and as complete as possible but, in order to be 
understandable to new workers (colleagues, other specialists, ...). it must be quite simple and 
clear. In order to avoid useless complexity, it seems advisable to select only a restricted number 
of species categories and ecosystem types. 

— Species categories 

On one hand, we have to consider species with a wide-range distribution; on the other 
hand, species closely related to either Mediterranean, Atlantic and northern influences, or special 
environments such as the halophile category, coastal (MAURIES, 1982), high mountain 
(GEOFFROY, 1981) and caves or any other deep subterranean biotope. 

In regard to this, a provisional checklist of highly iroglophitic and troglobitic French 
millipedes has been proposed (GEOFFROY. 1994a). It is composed of 34 species : 5 Glomerida, 
14 Chordeumatida, 6 Polydesmida and 9 Julida. Among these species, 7 taxa can be considered 
as interesting ones for natural patrimony. They are of special interest either for biogeography or 
evolutionary and paleontological history of lineages and territories. These species and their 
habitat should be selected for conservation projects in order to maintain the biodiversity level ol 
these groups on a national and European scale. These taxa occur in high limestones sites in the 
Alps (genus Broelemanneuma), the Pyrenees (genus Vascoblaniulus) and in the Cevennes 
(“Causse de Canayere et de Bramabiau”). It should be possible, in the future, to be able to 
distinguish other such interesting taxa among the French fauna. 
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At present, this selection contains the 7 following troglobitic species : 

Broelemanneuma furcation Ribaut 1913 ALPINE 

Broelemanneuma gayi Demange 1968 ™ 

Broelemanneuma gineti Ribaut 1954 t pivf 

Broelemanneuma pal/natum (Bfolemarifi 1902} r 

Broelemanneuma pectiniger (Brolemann 1902) , .. 

Qpistlwchciron canayerensis Maudes & Geoffroy 1982 MEDITERRANEAN 

Vascobhniulus cabidoefiei Maurifcs 1967 PYRENEAN 
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Fig. 1. — Fauna GalUCA Deplopoda ; main structure of the database. 


— Biogeographical and ecogeographical spheres 

According to a proposal from the European Council, France could be divided into 5 
biogeographic areas: 1: Atlantic, 2: Continental, 3: Mediterranean, 4: Alpine & 5: Pyienean. 
Despite the arbitrary nature of such a “biogeographic” division, it can facilitate the study of 


Source MNHN Paris 
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addition, the relationships between species and environment are taken into account in 5 chosen 
large ecosystem types: i: plains (s. I.), 2: coasts, 3: high mountains and high table-lands, 4: 
islands (Mediterranean, Atlantic and Channel Is.) & 5: caves (natural and artificial cave 
environments). As often shown and discussed before, subterranean ecosystems are one of the 
most important source of possible refuge for biodiversity (SERRA-COBO et ai, 1993), in natural 
caves or MSS compartments (GEOFFROY. 1984a. b: MAURIES & Geoffroy, 1982) and 
artificial quarries as well (GEOFFROY, 1991). 

CONCLUSION AND FUTURE PROSPECTS 

The present work shows the preliminary steps towards a long-term comprehensive 
approach to the distribution and diversity of the millipede fauna of France. A large part of the 
data originate from reference collections (MNHN, Paris), bibliographic data-bases (CIM-Paris, 
BiblioMac-Milpat) and unpublished recent field collections. As the number of specialists is low 
for taxa such as Diplopoda and other myriapods groups, it seems important now to consider the 
possibility of establishing a more or less formal network of collectors in France. This would 
augment the data-bank, that could be centralized and studied by researchers in the MNHN 
laboratories at Paris and Brunoy. 

Future developments can be summarised under four headings: 

(i) Permanent updating of the check-list of millipede species, according to recent 
knowledge of mil lipede systematics and nomenclature. 

(iifPermanent updating of the “Provisional Departmental Atlas'’ of millipede species. 

(iii) Progressive updating of the UTM grid cartography (10 km x 10 km). 

(iv) Proposals for a precise zoogeographical distribution ot species according to 
cartographic methods developed by the Service du Patrimoine Naturel (SPN: MNHN, Paris). 

The FRENCH MILLIPEDE SURVEY and FAUNA GALL1CA DIPLOPODA are tools for this 
purpose. 


ANNEXE. 

Check-list of the French millipede species, from the data base Fauna Gai.uca Diplopoda (February 1996), In this list, 
Geoglomerh subterranea Verhoeff. 1908. is considered as a senior synonym of Siygioglomeria ermua 
B role man n. 193 3 and Geoglomerh jur&ssica Verhoeff, 1918 
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Gcog la tttt fist sabre r ra ne a 

Verbocli 

14 

Glome ridel fa Lentltei 

(Laael) 

15 

Glume ns utwniatu 

Brandt 

l 6 

Gknncris Ltmntxa 

C L Koch 

17 

Glome fix’ i t m sptrsa 

C.LKpch 

18 

Glome rw guttata 

R f SYD 

19 

Glonten* Helvetica 

Verhoeff 

20 

Glomeris hunitet rrEti.fi a 

Satis sure 

21 

G fame ns intermedia 

Laceel 

22 

Glome ris ntarginuta 

1, Vi llers) 

2 4 

Giome ris pusfufala 

Latreibe 

24 

Gltmieris tmfisalpfad 
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2ft 
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1903 POLYXF24IDA 
1910 POLYXENIDA 
Iggg POLYXENIDA 
I 75S PQLYXENlDA 
19 52 POLYXENIDA 
I9'6fl GLOMERIDA 
1909 GLOMERIDA 
194 3 GLOMERIDA 
3 904 GLOMERIDA 
1913 GLOMERIDA 
1947 GLOMERIDA 
1913 GLOMERIDA 
190S GLOMERIDA 
] *94 GLOMERIDA 
lft 35 GLOMERIDA 
l S47 GLOMERIDA 
1847 GLOMERIDA 
IS 26 GLOMERIDA 
3 844 GLOMERIDA 
1893 GLOMERIDA 
IKS 4 GLOMERIDA 
1789 GLOMERIDA 
180 4 GLOMERIDA 
IS 36 GLOMERIDA 
IS 44 GLOMERIDA 
1886 GLOMERIDA 
190b GLOMERIDA 
1826 GLOMERIDA 
IS 97 GLOMERDa 
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Fulyxemdea 

Polyxcmdea 

Folyxenid&a 

Polyxenidea 
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Glornendea 

GEomendea 

Glomendea 
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Glomendeo 

Gldmefidca 
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30 Spetmaglomerix tilpina 

31 Speltieog tomeris dodero i 

32 Spelaeftglomjjrs jetmmli 

33 Tra c hysp ha era dresco i 

34 Trdch ysphacta lohata 

35 Tninhysphiierd pymaica 

36 HirudisQma latum 

37 Hirudisnma pvretmeum 

38 Folyionium gerpuinicum 
3*3 Fiaria tube re it lata 

40 Cnil tp us air stemi 

41 Callipus fact id is simus 
4 2 CalItpiia sa rren t i n us 

4 i Anm^tigana puU heHa 

44 AftJ twgona variegate 

45 BraahychiitTeuma bagnaUi 

46 Brack vchaeleuma bradae 

47 i Bra t:h ye ha el e u nui eadu reensis 

48 8 raehychaeieuma fu real am 

49 Sr&chycfvteieufHii melanaps 

50 Swchyphaeltiifna pehiSutotum 

51 Bruch > (r ftmum a ptumosum 
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53 Brmlemanntuntd furctittim 
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1 18 

Py rgo cyphosn mu dona *■ 

(Silvestri) 

1898 

1 19 

Rhymogona cervinti 

(Verhooff) 

1910 

120 

Fthvmogona alemdrtntcu 

IVeriioeff) 

1910 

121 

R h vtting onu mn nti w s rj^ a 

(Vfiitiocff) 

1894 

122 

Scutaguiui Jeanne it 

Ribaut 

1913 

123 

Semtosomei bardei 

Rib ant 

1913 

124 

Semifisoma devitlei 

(Hmlemana) 

1901 

125 

Vcmddeuma Vtiscowetim 

Mauries 

1966 

1 36 

Vascowma auffaiit 

Mauri is 

1966 

127 

Vase a soma cmfjaiti falsajonmt 

Maudes 

1990 

128 

Vast Osama duprd 

Mauries 

1990 

L 29 

Xy lopfuigeuma zschokkei 

Bigler 

1912 

130 

Xystrosdma be ate use 

Riba in 

1927 

13! 

Xg strosum d catisagnaui 

Maurifoi 

1965 

132 

XysiWsnma culatm icum 

Ribaut 

1927 

133 

X) st rusanui mu ricu m 

Riba nt 

1927 

\ H 

Xys trastvn a pyrenaicum 

Hibaui 

1927 

135 

Xystrosoma tecfOSdgunt 

Ribaut 

1927 

1 36 

Cft 11 rdelimit consti ran f rt sc 

Ribaai 

1956 

1 37 

Ch if rdtz MW ii H rv FI tt\SC 

Ribaut 

1913 

138 

Chi) rdeuma in orim nt m 

Ribaut 

1913 

I 39 

Ch f? rde tt mu inte rmedium 

Rihaut 

1913 

14(1 

Chordeuma tmuUdmtm 

Ribaui 

1956 

141 

Chordeuma mulicum 

Ribaui 

1913 

142 

Chur den ma proxttnum 

Ribaui 

1913 

143 

Chordeuma reflexnm 

Brolemann 

1927 

1 44 

Chordeum a s f l vest re 

C Koch 

1847 

145 

Chordeuma in fid am 

Ribaut 

1913 

146 

Ch o rde am a tti riett los urn 

Ribaut 

19 13 

147 

Ch otatuma vascunkurn 

Ribaut 

1913 

US 

Me logon a gatlicn 

(Lalzeh 

- 1884 


E 49 Melogonu scuteHa rt 
150 Mycogomr germanieti 
I 5 1 OrfkpidhprdeunieHa fkivjft 
I 52 Orthociwrdeiimelta letUrn 

153 OrThrtcfajrdcumeUti paliidu 

154 Orthachurdeumetla pyrtnaiat 

155 Piirachor&iuptG broctemanm 
1 5 6 Qxidus gracilis 

1 57 Stosaiea iialicti 

158 Archipolydesmus nhuuii 

159 Brachydesmus exigous 

160 Brachydesmus pmximus 

161 Brachydesmus sapcrus 
! 62 Deviil&i ntherentetu 

163 Eit mas tig anodes m tt $ ban c tt 

164 Gatliacortkia buiaziicr 
J 65 GitUim-oakia fagei 

166 Gallioaiokia lectern 

167 Macr/fSlernodetsmus palicotit 

168 Masriganodesnws dtsiefani 
16 9 Mas r iga n odesmu s fag n ie z i 

1 70 Mastigonodes nt ii s iopez i 
1 7 l On ihinnCfwkia hirsute 
J 72 Opltiodestnus alba munis 

173 Perapalydesmus progress us 

174 Po lydesmus o ngustut 

1 75 Ptihdesmus t si hen extafus 

176 Palydcsmus ha rbier a 

177 Potydesmti& curiaeeus 
1 7K Potydestnus corstcus 
179 FolydesirtttS dermcitlatits 
[ SO Pttixdr shims germaniats 
181 Ptfiydeiimus helve liens 

I 82 Polydesmus intixus 
183 Potvdesmux ineonsmns 
3 84 Polydesmus twistrei 
185 Polydesmus menus 
] 8 6 Poiydesnt us pi it:a m s 
1 8 7 Polydestnus ra c o vilza i 
L8S Polydesmus mffardi 
l 89 Puiydzsmus raranus 
{ 90 Polydesmus teSiOceus 

191 Pafydesmus trogtabius 

192 A Ipto bates peye rimh ■ >ffi 

1 93 Archibartumius pullidus 
194 Archiborernulus soU-Ctitai 
1 95 Bornoiwtus doll fust 

196 Elan talus guttufohis 

197 Slant ulus Uchtensteini 

I 98 Blamulits Lnrifer 

199 Btiiniulus muyefi 

200 Btnnitiins or rent alls 

201 Btaniulus irvgL&hiux 

202 Biciniithis irogiaditex 

103 Bfaniulus vela lux 


CH OR DBUMATID A 
CHORDEUMATIDA 
CHORDEUMATIDA 
CHORDEUMATIDA 
CHORDEU M A TTDA 
CHORDEUMATIDA 
CHORDEU M ATID A 
CHORDEUMATTDA 
CHORDEUMATIDA 
CHORDEUMATTDA 
CH ORDEUM AT1D A 
CHORDEUMATTDA 

chordeumatida 

CHORDEUMATTDA 

CHORDEUMATIDA 

CHORDEUMATIDA 

CHORDEUMATIDA 

chordeumatida 
CHORDEUMATTDA 
CHORDEUMATIDA 
CHORDEUMATIDA 
CHORDEUMATTDA 
CHORDEUMATTDA 
CHf 1RDELJMATIDA 
CHORDEUMATTDA 
CHORDEUMATIDA 
chordeumatida 
CHORDEU M ADDA 
chordeumatida 

CH OR DE U M ADDA 
CHORDEUMATTDA 
CHORDEUMATIDA 


C f asp ed oso ma 1 1 (jea 
C r a spedos o mail dea 
Cf aspe doiomati dea 
Cr£tf ptdOffC imatJ dc£i 
Crasp*i()n?rtrnatieleq 
Craipedosormtidea 
Craspi dosoma li den 
Cm spedasomatides 
Craspe dosomal idea 
Crfispedosomau dea 
Craspe'ddli oma i j dea 
Crisped osorna I j dea 
C r a spe dosomal i d ea 
Cr aspedchBpmatideii 
Cr aspedoso mat idea 
C raspedps omati dea 
Grasped oso man dea 
Grasped osomati dea 
Craspedosonnalidea 

Chordeu maiideu 
Chordeu mad dea 
Cho rdt! Ljmaii de a 
01 ordccmaJldc a 
Chordeu mat idea 
Chordeu maiidea 
Chordeu mai idea 
Chordeu man dea 
Chordeumatidera 
Chordeu mat idea 
Chordeu ma tides, 
Chordeu man dea 
Chordeumalidea 


(Rihtiiit) 

1913 

CHORDEUMATTDA 

Qitirifcu atari de a 

iVeihoeff) 

1892 

CHORDEUMATIDA 

Chordeu ttuu idea 

iRorhenbiihleri 

1899 

CHORDEUMATIDA 

Chordeuma tide a 

Mauries 

1979 

CHORDEUMATIDA 

Chordeu mad dea 

(RotbenbiihlerJ 

1899 

CHORDEUMATIDA 

Chordeu maiidn 

Mauries 

1965 

CHORDEUMATIDA 

Chordeu matide a 

Ribaui 

1912 

CHORDEUMATIDA 

Chnrdeymatidej 

<C.L. Kochi 

1S47 

POLYDESMIDA 

Parad a x oio nta li dea 

(UtcreU 

1886 

PGLYDESM [DA 

Faradu^osoma tides 

FBrolemaun) 

1926 

POLYDESMIDA 

Folydesmidea 

Brbleimaiin 

1894 

POLYDESMIDA 

Poly desmi dea 

Urml 

1889 

POLYDESMIDA 

Polydesnudea 

Latzel 

1884 

POLYDESMIDA 

Poly desmi dea 

Bride man n 

1902 

POLYDESMIDA 

Polydesmidea 

i Brbkmann l 

1908 

POLYDESMIDA 

Pqlydesmidea 

Mauri hs 

1983 

POLYDESMIDA 

Polydesmidea 

Ribaui 

1954 

POLYDESMIDA 

Polydesmidea 

Mauri fes 

19S3 

POLYDESMIDA 

Polydesmidca 

Brdlemann 

1908 

POLYDESMIDA 

Polydesmidea 

StlVestri 

1898 

POLYDESMIDA 

Polydcsmldea 

Mauries 

1982 

POLYDESMIDA 

Pol ydesm idea 

Mauries 

1980 

POLYDESMIDA 

PotydesmVd?n 

f Ribaui) 

1948 

POLYDESMIDA 

Folydesmide-a 

[Litain 

1895 

POLYDESMIDA 

Folydesnudea 

(Brblemajm) 

1900 

POLYDESMIDA 

PoiydeEmides 

Urzel 

1884 

POLYDESMIDA 

Pf>l_v desmi dea 

POiZGCfc 

TS94 

POLYDESMIDA 

Poly desm idea 

Dirzel 

1889 

POLYDESMIDA 

Polydesm^dea 

Rory ih 

1870 

POLYDESMIDA 

Polvdesmidea 

Scbubart 

1931 

POLYDESMIDA 

Polydesniidea 

C Koch 

1847 

POLYDESMIDA 

Polydesmidea 

VerhkTeft' 

1896 

POLYDESMIDA 

Polydesmidea 

VerhoelT 

1894 

POLYDESMIDA 

Pol ydc&m idea 

Brolemarm 

1921 

POLYDESMIDA 

Polydesmidea 

Laud 

1884 

roi.YDICSMlDA 

Folydeimidea 

Brdlernatin 

1902 

POLYDESMIDA 

Polydesmidea 

Briilemami 

1900 

POLYDESMIDA 

Folydesmidea 

Ceiica 

1962 

POLYDESMIDA 

Polydesmtdea 

Brdlemann 

1910 

POLYDESMIDA 

pLilydesrmdea 

Brblemann 

1905 

POLYDESMIDA 

Polydesmidea 

Verhpeff 

1936 

POLYDESMIDA 

Polydesmidea 

C.U.Koch 

1847 

POLYDESMIDA 

Poiydcsmidea 

Latzel 

1SS9 

POLYDESMIDA 

PolydesFiudea 

i Bri^hhuma) 

1900 

3UUDA 

Bia nmlt dea 

(Brade-Birbl 

1920 

IULIDA 

Blaluulidea 

Brolu rtiann 

1921 

JULIDA 

Blaniulidea 

Brdlemann 

1895 

JULIDA 

Blaniulidca 

tPabndus) 

1798 

JULIDA 

Blatuukidea 

Brolemiinu 

E 92 1 

JULIDA 

Blamulidea 

Brolemann 

1921 

JULIDA 

B lain u lidea 

(Bmlemajitii 

1902 

JULIDA 

Blamulidea 

Brbbmann 

1921 

JULIDA 

Blaniulidea 

fLatzell 

1886 

JULIDA 

Blaniuhdea 

Brdlemann 

1898 

JULIDA 

Blaniulidea 

Ribaui 

1954 

JULIDA 

Blauiulidea 


Source. MNHN, Pans 


278 


JEAN - J ACQUES GEOFFROY 


104 Rlamubts vtrti 

205 Bonu ilulus .s iwpit-x 

206 Bvreomius tenuis 

207 ckonduttfs paimtitH.s 

2 OS Chou twins subitrmfitiL', 

2 Q 9 Gd tlioba trs g ra € 

2!0 Iberoititnx sarertsis 
211 Mesohidutuh’s serritla 

21 2 Moruuohoies morutt'ccnsis 

21 .i Thabssi sohn its tin o ro Ifo 
2 i 4 Nfnui-Utma wriefmt 
2 I 5 Nti-ptri&lus kochit 

216 Occitaniulus roitchi 

217 Pffftermultts bnrttettMntii 
21 8 p roi? rout lux fascm 

219 Trnhvhlitniulux birsunts 
120 Tridwblmiubis bn ughitis-us 

221 VuscMiniuins mbidorhei 

222 Aliiijiiiiis nitidtis 

223 Brachytitius itfstranus 

224 Bratab vrnifis pusHitts 
21? C\Imdrtutiitts hrafi 

226 CV iindroru tus cae nttcpc iru. i u $ 
2 27 Cy irndro ru bs chnfandei 
228 Cxtindrombx ibronensh 
1 29 Cytindmiutux bitsitiatus 
250 Cvtittdrmu l us It mi fun e us 

231 C'tlindrrnubs htidirtensis 

232 Cylit 1 1 iroi atus partsit*rum 

2 3 ] Cyti n drm tt Itt s p uttCta tits 

2 34 Cvliittih >itt lux p\rr mu ru > 

23? Cvh ndrmulus sag t tta n us 
236 C\lindrmtthts schubitrti 
137 Cslirulrobbs $ttgr#g&ius. 

23$ rVjffW/rtfrlifu.v 
2 3 a C yl in if ro iul ns if rh Mfft 
240 Cyimdnnulus vttlnemnus 
24| Battcho t ulus rrmpvrgii 

242 Dirini rfj !as unm f us 

243 £Hd?i/itf7iu na/iif.i 

244 fitipl&padoiulus sparhifer 

245 fiypsoiubs alptvag ia 
24 6 /lii[i j ,rt J rt dinavt us 
247 Leptahbs ttrtUuujf 

246 Upratuttix belgicus 

249 LeptOiubs butkaut 

250 Laptmtdus breviyelittus 

251 Lepro/ir^ ^uvurtf; 

252 Lap tt) i it ins demang ft 

1 5 3 Lfpwm l us g a rum mens 
2 54 Ltfpltuulux jmtmtiis 
2 55 Ltpimulw keniltet 
256 LeptpbUtx If gen 
2 5 1 Up 10 in I us m end ion a Us 
256 Uptwuhts monitxLigus 
2 59 Leplmuktx tidier r 

260 Lfipiuiulus ptcens 

261 Upiotutus remyt 

262 Upuxtuhis simplex gbciahs 

263 Uploitdus unibratilis 

264 Lepimulm unci mu us 

265 Ktflaiutus prutenvis 

266 Qtfuiuumtihi? alholineaimt 

267 QmftnmwLus carskiu 

268 Ommutonthtx hchicken 
369 Ommatnndns illiox 
210 Ummaioutfits imminutus 
27 t OmimKtiMius lienfuirdit 
272 Omnhitoiuliu mtkns 

2 7 3 Om ru at or ui us stiffen tax us 
274 Ophsitflus husrknsis 
2 75 Ophviuhis chil&jpQgitn 
216 Ophvmius cars tats 
277 Ophsiuhts naprtititnus 
2 7K Qptiyiithto pilottt.s 
2 79 Qphytttl us nan mentis 

280 Pcichyiirlus i-rtriju 

281 Tachypodoudas mger 

282 Txphioiftlus sat hero rum 


Bmlemann 
BnOumaiin 
1 Bigler) 

{Nttnccl 
{SiUcAini 
Utknui 
MnudH 
i Bmlcm.mn ( 
i Bf6!cniann \ 
i.Silvesm ^ 

C UKocb 
(Gerais) 

Brolemann 

Lohttiander 

(Am Stein] 

iBmlemannJ 

Ribauc 

Mauri&s 

i VltIhx-.O'i 

{Verhoeffi 
cEjesch) 

{ HunVbdrf) 

?AVi>od> 

{Ribaun 

Br^lernmio 

(CufO?) 

(Brv4eri}jn»' 

(Le^ich) 

i Biolcmaon & VcrhoefO 
(Leach \ 

Brakmam] 

Urot^n-jann 

Vrrhoefl' 

Br6lc;mann 

(Ribautl 

lB6ilemanri» 

fBerlesc) 

tSliasser) 

(.Rtbiiut) 

(Lajtzd 1 ) 
lirolemann) 

EVt^hGeflf) 

Latzel 

Bigler 

iLilJsd) 

rVurhoetT) 

Bigler 

Rjbaui 

SrhubarE 

iRibaul l 

(REb.mO 

(BiOlemaftn) 

(BrOlcmann? 

(Brolemar^ i 
(Ubfel) 

(BrBlemiiniil 
(Ri^o) 

Sbhubart 
(Vertioeff I 
< Ribaul) 

Ri ba til 

Blower &. Rolt'c 
(Lucas) 

1 Brrtleirtaniti 

Maurie^ 

(Bmkiitanni 
■i BrnJerititiinO 
iBcoktimrtn) 

(C.L Kotih) 

(\Jimc) 

Verhoeff 

iVAUzel) 

VerhneO 

(Attcms) 

(Newport) 

Mauri&s 
(Fabric i us) 
ll^eacb) 
fBrtOtiitiannJ 


\ 000 

JULIDA 

Blarmlidea 

1 92 1 

JULIDA 

Blaniitli dea 

1913 

JULIDA 

RLmiulidca 

IS45 

JULIDA 

Bkmitilidea 

1903 

JULIDA 

Blanikilidea 

1909 

JULIDA 

BDruutKlca 

1970 

JULIDA 

Blaniulidea 

1905 

JULIDA 

Blaniulitiea 

1905 

JULIDA 

BlaniuliJea 

190,1 

JULIDA 

Blantuhilcu 

1847 

JULIDA 

Bluniulidea 

1847 

JULIDA 

Blaniulidea 

1913 

JULIDA 

Blaitfulidcjv 

1925 

JUI IDA 

Siam ui idea 

1857 

JULIDA 

Bianinlidcs 

1889 

JULIDA 

Blamulidea 

194 7 

JULIDA 

BlaimiltJca 

1967 

JULIDA 

Bianiulidea 

1891 

JULIDA 

Julidea 

T 898 

JULIDA 

Julid^a 

181 5 

JULIDA 

Julidest 

1893 

JULIDA 

Julidea 

1864 

JULIDA 

Jill Idea. 

1904 

JULIDA 

Julidea 

1 9 1 2 

JULIDA 

Jalldea 

1844 

JULIDA 

Jubdea 

1905 

JULIDA 

J ul idea 

1814 

JULIDA 

JuUdea 

1896 

JULIDA 

Jylid&a 

1815 

JUUDA 

Julidea 

IB97 

JULIDA 

juliden 

1897 

JULIDA 

Julitlea 

1943 

JULIDA 

J u luka 

1903 

JULIDA 

Jkjhdea 

1904 

JUUDA 

Jul idea 

1896 

JULIDA 

Julidea 

[888 

JULIDA 

J ei (idea 

1973 

JULIDA 

Julidea 

1909 

JULJL3A 

Julidea 

18S4 

lUUDA 

J u 11 dea 

1897 

JULIDA 

Juhdca 

i 897 

JULIDA 

Julidea 

1884 

JUUDA 

JO) idea 

1919 

iuuda 

Julideq 

IS 84 

JULIDA 

Julidea 

IS96 

JULIDA 

Juli dea 

1919 

JULIDA 

Julidea 

195! 

JULIDA 

Jjlidea 

1962 

JULIDA 

Juiidea 

1904 

JULIDA 

Julidea 

1 908 

JUUDA 

Julidea 

1896 

JULIDA 

Jtjhdea 

1897 

JULIDA 

Julidea 

1897 

JUUDA 

Julidea 

J8S4 

JULIDA 

Julidea 

1 896 

JULIDA 

Juhika 

1826 

JULIDA 

Julidea 

1962 

JULIDA 

Julidea 

i *94 

JULIDA 

Julidea 

1905 

JULJDA 

Julidea 

1951 

JULIDA 

Julidea 

39.56 

JULIDA 

Julidea 

1845 

JULIDA 

Julidea 

1901 

JULIDA 

Julidea 

1969 

JULIDA 

Julidea 

1897 

JUUDA 

Julidea 

1926 

JUUDA 

iu I idea 

1921 

JUUDA 

Julidea 

1847 

JUUDA 

Julidea 

17 58 

JUUDA 

Julidea 

1943 

JULIDA 

Julidea 

1884 

JUUDA 

julidea 

194 3 

JUUDA 

Julidea 

1903 

JULIDA 

Julidea 

1842 

JUUDA 

Julidea 

1969 

JUUDA 

Jululea 

1781 

IUUDA 

Julldca 

1815 

JULIDA 

Julidea 

1905 

IUUDA 

Julidea 


Source l MNHN. Paris 


THE FRENCH MILLIPEDE SURVEY 


279 


ACKNOWLEGEMENTS 

I am very grateful to my colleagues j P. MaurtLs (Pans), R D. Kime (Bruxelles) and A Pedroli-Christen 
(N euchatel) lor providing new localities and information. Many thanks to P Mothtron for discussions and advice related 
to the computer database. Comments of Prof J. G. BLOWER and Dr A. D Barber on the English version of this 
manuscript are gratefully acknowledged 


REFERENCES 

BaRBAULT, R-. 1994. - Des balemei r. des bacliries et des homines Pans. Odile Jacob* Sciences, 327 pp 

BLAKBIN. P.. 1989, — Sur ta nchesse sp&dfique el la rarete com me entires d e valuation de sysLemes ecologiques. In F 
PK BEAUFORT & H, Maurin* Utilisation des inventaires d'mvtrtihres pour l'identification et la surwiifance despaces 
de grand interet fiumistique. Paris, SFF, MM I IN : 71-HO, 

Blower. J G., 1985. — Millipedes {Synopses of the Br, Fauna NS. 35 h London, E, J Bn It & W. Badchuys, 242 pp. 

Bri hsh Myriapod Group, 1988. Preliminary 1 Atlas of the Millipedes of the British Isles. Huntingdon. NERC, 65 pp. 
Culver, D. C & Holsinger. J. R,, 1992, — How many species of tragi o bites are there? NSS Bulletin. 54 79^80. 
Enghoh-, 11., 1974 — Om tusindbenenes udbredelse i Danmark tDiplopoda). Em Middr, t 42 21-32, 

Erwin, T L.. 1988. — The tropical forest canopy: the heart of biotic diversity In £ O WILSON, Biodiversity 
Washington D. C., National Academic Press - 123-129 

GeofTrOy, J J , 1981, — Les myriappdes du Pare national dcs Ecrins. I Stations de recolte 11976-1979) cl presentation 
generate des peuplements de chilopodes cl de diplopodes. Tr^V, Set Parc Natl. Ecrins. 1 97-123, 

Geoffboy* J J., 1984a. — Particularity du developpement post-embryonnaire du diplopode eraspedosomide 
cavernicole Opisthoeht inm erensis. Mem. Biospeol, l 1 211-220 

QSOffroY, J. J.. 1984b, — Opisthocheiron canayeremis (Diplopoda Craspedosomatida) repartition de i espece et 
variations de la pigmentation Mem , Biospeoi < 11 295-302 

GeOFFROY, J J.. 1989. — La faune des diplopodes de France. 2 projet de cartographic des especes. In ; F DE Beaufort 
Sl H. Maurin, Utilisation des in sent a ires d'invertebrds pout I identification et la surveillance despaces de grand 
[merit faunistique, Parts. SFF, MNHN : 270-271 

GEOFFROY, J. J , 1990a — La faune des diplopodes de France un bilan des especes In : A Minei li. Proc 7th Int. 

Congr. Myriapodology , Leiden, Brill : 345-359 
GEOFFROY, J. J., 1990b. — Les diplopodes cavemieoles de France Mem. Biospeoi.. 17 3-11. 

G-eoffroy. J. J,. 1991, — Les cavites artifieiellcs et la repartition des diplopodes endows el sou terrains interei 

biogeographique, Rev. Suisse ZouL.98 93-106. 

Geoffroy. J J., 1992, — Cle d'identification des classes de myriapodes et des ordres de chilopodes irequents dans le sol 
cL ses annexes. MiUepalita, \ : 23-37 

Geoffroy. J. J , 1993a, — Cles d'identification des ordres dc diplopodes frequents dans le sol. (Mynapoda . Diplopoda). 
MtUepattia, 2 4-28. 

Geoffrqy . J. J.. 1993b — Linvemaire et la cartographic des diplopodes de France In J Lb ON ORE. H Maurin. 
R GUTLBOT Sr P KEITH, Inveniaire et cartographic des invertebres cmnme contribution d la gestion des milieux 
nature Is fran^ais. Coll. Patrimonies Naturels, 13 Pans, SSF / MNHN 144-348. 

Geoh ROY. J J3994a Steps towards a comprehensive distribution of soil and cave-dwelling Diplopoda species A 
perspective on millipede biodiversity in France. In G. Mess an a & S, TaiTI. XI International Symposium of 
Biospeplogy. Firenze, Costello di Mpntegufani, 28 August - 2 September 1994 fludyh Abstracts Firenze. 
University degli Studi di Firenze (65pp.K 

Gloffkoy, J. J., 1994b. — Fauna Gallic a Diplopoda E tapes pour une etude dc la repartition et de la biodiversity des 
diplopodes de France In : R. Co'NDE. 98cme Journees de la Shcwte Zoologufuc de France. Nancy. 4-5-6 Juillet 1994. 
Resume des communications Nancy, UniversUc Henri Poincare 55 
GeoffrOY, J. J., & MaurIES. J. P , 1992. — Les diplopodes edaphiqfces et soutermms de France : donnees reccntes. 

repartition des especes nouvellemem dec rites et peu conn Lies, Mem. Biospeo! , 19 127-LG. 

Gonsetm. Y., 1993. Le CSCF, un rdai enire les recherelies cco-taunistiques et la pratique, hi: J, Lhonore, II 
Maurin, R Glulbdt & P. Kfuth, Invented re et cartographic des mvertibris comme contribution d fa gestion des 
milieux naturels fmngrns, Coll Patrimonies Naiurels. 13, Paris, SSI 7 ! MNHN : 51-57 
JnfcKH.L, C A W., 1978. — Voorlopige atlas van de verspreiding der Nedcrlamise miijocnpoten (Diplopoda). Verstagen 
eu Technische Gegevens, 15. Amsterdam. Instituul voor Taxonomische Zoologic. 68 pp. 
iUBERTHlE, C & Decu, V,. 1994 — Structure et divcrsde du domaine. sopterrain . particular!tes des habitats et 
adaptations des especes. In : C JuBERTHlt: & V. DECU, Encyclopedia Biospeologica. Tome /. Moulis-BucaresL 
Socidt6 de Biosp6ologie : 5-2 2. 


Source 


280 


JEAN-JACQUES GEOFFROY 


KiME. R. D.. 1990. — A provisional atlas of European myriapods. Part L Luxembourg. European Invertebrate Survey, 
lG9pp. 

LEVEQUE, C-. 1994, — Envirannemeni et diversity du mwm Paris* CSI Pocket / ORSTOM, 127 pp- 

Maurer.. B. a., 1994. — Geographical papulation analysis: tools for the analysis of biodiversity, Oxford, Blackwell 
Scientific Publications, 130pp. 

MAllRIts, J. P, t 1982. — Dolichoiidus tongiorgii (Strasser), diplopode halophik nouveau pour la laune de France. 
Remarques sur la classification des Pachyiulini. Bulh Mtts> mil. Hist nat.. Paris t {Ah 4 : 433-444. 

Mauries, J. P. & CeoffrOV* J.J . 1982. — Deecuivoie* dans les Gausses Majeurs, d ime remarguable espece cavemicolc 
du genre Opisthocheiron RibauL 1913 (Diplopoda* Craspedosomida, Gpisthochcindae). Bull Sec. Hist naL 
Toulouse, 118 : 131-140. 

Mmjrin, H. & GuiLBOT. R.. 1993. — La cartographic des invertebres et la geslion des milieux nalurels, in: : J. LHGNORE, 
H, Maurin, R. Guilbot & P. KEITH, Invcntaire el cartographic des invertibres comme contribution a la gestion des 
milieux nature Is frun^ais. Colt Patrimoines Nature! s. 13 Pans, SSF / MNHN 9-17. 

May, R, M rt 1992* — L inventaire des espfeces vivanies, Pour la Science, 182 ; 30-36. 

MOTH-IRON. P.. 1993. — Un exemple regional I'invemaire des lepidopteres d'ile-de-France. hr. : J LhGRORE, 
H MaurjM, R GuiLBOT & P KEITH* fnventaire et carlo graphic des invert eh res cotnme contribution a la gestion des 
milieux nature Is frangais^ Coll '. Patrimoines Nctturels, 13. Paris, SSF / MNHN . 103-105, 

PEDRO LI-CHRISTEN, A„ 1993 — Faunistique des milfe-pattes de Suisse (Diplopoda) / Faunistik der Tattsend] ussier der 
Schweiz {Diplopodal Neuchitel, Centre Suisse de Cartographic de la Faune, Doc, faun helv., 14. 248 pp. 

Rasmoni, P.. 1993 — Methodologie et ouiillage de la cartographic £cologique des invertebrds. in: : J LhuNORE. 
H, Maurin, R. Guilbot & P, KEITH* Inventaire et cartogruphie des mvertehres cotnme contribution a la gestwn des 
milieux nctturels /ran gats. Coif. Patrimonies Nature Is. 13, Paris, SSF / MNHN 28-50. 

Remy. P & Hoffman, J., 1959. — Faune des Mynapodes du Grand-Duche de Luxembourg* Archives de la Section des 
Sciences de Tlnstitut Grand-Ducal 26 J 199-236. 

SERRA-COBO. J * Barba lilt, R. & EsTrADA’Pena, A., 1993, — Lc gouffre de San Pedro de Los Griegos (Oliete, TerueL 
Espagnel : un refuge de bmdiversite sans equivalent en Europe Rev. Bcol {Terre Vie), 48 : 341-348. 

SchubaRT. O,, 1934. —Tausend fussier otter Mynapoda I: Diplopoda. Tienvelt DcufchL, 28 ; i-viii + 1-318. 

Sol brig, Q T. f van Em DEN, H. M, & van O.0RDT, P- G„ (eds), 1992. — Biodiversity and Global Change. Pans, I UBS 
Monographs, 8. 

Strasser, C. & Minelu A,. 1984. — Elenco dei diplopodi d'ltalia. Lavon-Soc. Ven. Sc not.. 9 : 193-212, 

Wilson. E. G, 1993. — La diverstte de la vie. Paris, Odile Jacob, Sciences. 496 pp. 


Source. 


